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SECTION “B”

ITEM DESCRIPTION QUANTITY UNIT AMOUNT
0001  Research and Development — Professional, 1 LO $

technical, and management efforts related to
the effects of radiation on semiconductor
devices, non-volatile memories and power
integrated circuits in accordance with the
Statement of Work in Section “C” herein.
Data shall be provided under each delivery
order in accordance with the Contract Data
Requirements Lists (CDRLSs) listed in
Section “J’ herein. The Period of Performance
(PoP) for thisline items covers the

first two years (i.e., from effective date of
contract through two years from effective
date of contract).

0002  Option | —Same asitem 0001. The PoP 1 LO $
for thisline item is contract year 3.

0003  Option Il — Same asitem 0001. The PoP 1 LO $
for thisline item is contract year 4.

0004  Option Il —Same asitem 0001. The PoP 1 LO $
for thisline item is contract year 5.

0005 Option IV — Same asitem 0001. The PoP 1 LO $
for thisline item is contract year 6.

0006  OptionV — Same as item 0001. The PoP 1 LO $
for thisline item is contract year 7.

0007  Option VI — Same asitem 0001. The PoP 1 LO $
for thisline item is contract year 8.

0008  Option VIl — Same asitem 0001. The PoP 1 LO $
for thisline item is contract year 9.

0009  Option VIII —Same asitem 0001. The PoP 1 LO $
for thisline item is contract year 10.

LO =Lot; TBD = To Be Determined

SECTION "B" NOTES:

(1) SECTION "K" herein will be incorporated by reference and made a material part of any resultant contract in accordance with
FAR 15.406-1(b).

(2) The agency authorized to place delivery orders against this contract is: Crane Division, Naval Surface Warfare Center, Crane,
IN 47522. Delivery orders shall be placed against this contract using a DD 1155. Delivery orders placed under this contract shall be
placed no later than ten years from the effective date of contract if all options are exercised.

(3) To supplement the requirements of sections“B”, “L”, and “M”, the following information is provided:

-Offerors shall provide two copies of their “Cost Proposal” (consisting of the completed solicitation, exhibit B to the
solicitation, and the offeror’ s subcontracting plan). The package containing this portion shall be clearly marked “Cost Proposal.”

-Under separate cover, offerors shall submit four copies of their “Technical Proposal.” The " Technical Proposal” shall
consist of information concerning past performance, personnel, and facilities. The package containing this portion shall be clearly
marked “ Technical Proposal.”



-Both the two copies of “Cost Proposal” portion and the four copies of the “ Technical Proposal” portion shall be mailed to
the contracting officer at the address specified in block 8 of the Standard Form 33, page 1 of this document, prior to the time and date
specified for receipt of offers.

(4) The Government may exercise each option at any time prior to expiration of the contract. The options must be exercised in the
order listed above.

(5) An award-term contract will result from this solicitation.
LIMITATION OF COST OR LIMITATION OF FUNDS LANGUAGE - (5310)

The clause entitled "LIMITATION OF COST" (FAR 52.232-20) or "LIMITATION OF FUNDS" (FAR 52.232-22), as appropriate,
shall apply separately and independently to each separately identified estimated cost. (e.g. shall apply separately and independently to
each individual delivery order; each lineitem within a delivery order)

PAYMENTS OF FEE(S) (COMPLETION) (NAVSEA) (MAY 1993) - (5313)

(a) For purposes of this contract, "fee" means "target fee" in cost-plus-incentive-fee type contracts, "base fee" in
cost-plus-award-fee type contracts, "fixed fee" in cost-plus-fixed-fee type contracts for completion and phase type contracts.

(b) The Government shall make payments to the Contractor, subject to and in accordance with the clause in this contract entitled
"FIXED FEE" (FAR 52.216-8) or "INCENTIVE FEE", (FAR 52.216-10), as applicable. Such payments shall be equal to TBD
percent (TBD%) of the allowable cost of each invoice submitted by and payable to the Contractor pursuant to the clause of this
contract entitled "ALLOWABLE COST AND PAYMENT" (FAR 52.216-7), subject to the withholding terms and conditions of the
"FIXED FEE" or "INCENTIVE FEE" clause, as applicable (percentage of fee is based on fee dollars divided by estimated cost
dollars, including facilities capital cost of money). Total fee(s) paid to the Contractor shall not exceed the fee amount(s) set forth in
this contract.

(c) In the event of discontinuance of the work under this contract, or any specified phase of the contract, in accordance with the
clause of this contract entitled "LIMITATION OF FUNDS" (FAR 52.232-22) or "LIMITATION OF COST" (FAR 52.232-20), as
applicable, the fee shall be equitably adjusted by mutual agreement to reflect the diminution of work. If the adjusted fee isless than
the sum of all fee payments made to the Contractor under this contract, the Contractor shall repay the excess amount to the
Government. If the adjusted fee exceeds all payments made to the Contractor under this contract, the Contractor shall be paid the
additional amount, subject to the availability of funds. In no event shall the Government be required to pay the Contractor any amount
in excess of the funds obligated under this contract at the time of the discontinuance of work.

(d) Fee(s) withheld pursuant to the terms and conditions of this contract shall not be paid until the contract has been modified to
reduce the fee(s) in accordance with paragraph (c) above, or until the Procuring Contracting Officer has advised the paying officein
writing that no fee adjustment is required.

NOTE: Percentage of fee is based on fee dollars divided by total estimated costs, including facilities capital cost of money.
TRAVEL COSTS - ALTERNATE | (NAVSEA) (MAY 2000) — (5315)

(8)(1) Except as otherwise provided herein, the Contractor shall be reimbursed for its reasonable actual travel costs in accordance
with FAR 31.205-46. The costs to be reimbursed shall be those costs accepted by the cognizant DCAA.

(2) In accordance with Class Deviation 2000-00005, DOD Contractors may choose to use either the FTR rates and definitions for
travel, lodging and incidental expenses effective on 31 December 1998 or the current FTR rates and definitions. The Contractor must
choose either the 1998 definitions and rates or the current FTR definitions and rates and apply them consistently to al travel while this class
deviation, or its successor, isin effect.

(b) Reimbursable travel costsinclude only that travel performed from the Contractor's facility to the worksite, in and around the
worksite, and from the worksite to the Contractor's facility.
(c) Relocation costs and travel costsincident to relocation are allowable to the extent provided in FAR 31.205-35; however,
Contracting Officer approval shall be required prior to incurring relocation expenses and travel costs incident to relocation.
(d) The Contractor shall not be reimbursed for the following daily local travel costs:
(i) travel at U.S. Military Installations where Government transportation is available;
(i) travel performed for persona convenience/errands, including commuting to and from work; and
(i) travel costsincurred in the replacement of personnel when such replacement is accomplished for the Contractor's or
employee's convenience.

DETERMINATION OF FEE
Fee will be calculated on individual delivery orders as a percentage of total estimated costs. Exhibit B to the contract will contain all

negotiated direct and indirect rates for all contract years. These rates will be utilized to calculate the fixed fee for the individual
delivery orders throughout the life of the contract. For example, if the contractor’s direct and indirect rates, as awhole, stay below



projections fee percentage will increase. If the contractor’s direct and indirect rates rise above projections the contractor’s fee
percentage will decrease. This fee methodology shall apply to the prime contractor only. It is because this exhibit contains the
negotiated direct and indirect rates that it is not being provided to anyone other than the contractor and DCAA.
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SECTION ""C" - DESCRIPTION/SPECIFICATIONS/WORK STATEMENT

STATEMENT OF WORK
for
Research and Development Concerning
Nuclear and Space Radiation Effects on Semiconductors

DISTRIBUTION SATATEMENT A: Approved for public release; distribution is unlimited.
1.0 SCOPE.

The object of this effort isto simulate and measure the response of nuclear and space radiation on el ectronic semiconductor devices
and develop and demonstrate radiation-hardening techniques for semiconductor devices. The effort consists of the following major
tasks: (1) physics of radiation response of electronics, (2) anaytical modeling and experimental assessment of radiation effects on
electronics, (3) radiation hardening of electronics, and (4) radiation test development for electronics. These tasks and subtasks may be
subcontracted.

Furthermore, at numerous times during the contract period of performance, this work may require the Contractor to recommend to the
Contracting Officer the need for subcontracts to semiconductor manufacturers and foundries to obtain samples of specially processed
devices. If itisinthe best interest of the Government, the delivery order will require the Contractor to execute materials subcontracts.

Performance of these tasks will occur primarily at the Contractor or Subcontractor's facility. A small percentage of the work may be
performed at the Naval Surface Warfare Center, Crane Division.

1.1. BACKGROUND

The Naval Surface Warfare Center, Crane Division, conducts research, development, test, and evaluation (RDT& E) on radiation-
induced degradation mechanisms that pertain to the performance of state-of-the-art semiconductor devices. In the past years, this
RDT&E task has consisted of many efforts including: electrical characterization of transistors, test structures, and microcircuitsin
specialized radiation environments; the development of radiation hardened semiconductor processes; prototype fabrication of radiation
hardened devices at commercial semiconductor firmsin an effort to enhance the performance of products in radiation environments,
development of automatic test equipment (ATE) for conducting experiments at remote radiation sources; testing of semiconductors
using radiation sources located at White Sands Missile Range, Indiana University Proton Cyclotron, Texas A&M University
Cyclotron, Brookhaven National Laboratories, Research Triangle Institute, UC Berkeley Cyclotron, Honeywell Flash X-Ray, Naval
Surface Warfare Center and others; and actively participating in industry-wide symposia and conferences where the results of our
work is presented.

Code 6054 is presently supporting major program officesin radiation hardening developments, including: Defense Threat Reduction
Agency, Air Force Space and Missile Center, U.S. Army Space and Missile Defense Command, and Navy Special Projects Office
(Trident Missile Program). Some of this work requires expertise or services not available at the Naval Surface Warfare Center, Crane
Division, and has been accomplished through three previous contracts: N00164-87-D-0010, N00164-92-D-0009, and N00164-97-D-
0013. We envision the continuation of these tasks with another indefinite delivery-type contact.

Due to the very specialized nature of thiswork and the high level of skill required by each individual task, only a small handful of
organizations are capable of performing radiation effects RDT&E.

1.2 EQUIPMENT REQUIREMENTS.

As aminimum, the Contractor shall have available a computer workstation to perform process, device, circuit, and logic simulations.
He shall have test equipment capable of measuring electrical parameters on test structures such as bipolar and MOS transistors, field
structures, resistors, and capacitors.  Resolution of test equipment must be equal to Hewlett Packard model 4145 semiconductor
parameter analyzer or equivalent. Additionally, computer-aided design (CAD) workstation capable of reviewing, analyzing, and
generating integrated circuit layout tapesis required. Also, the Contractor shall ensure accessto a"source” for producing ionizing
radiation (Cobalt-60 or equivalent) for irradiating semiconductor devices.

1.3 QUALITY ASSURANCE.



The Government will monitor the Contractor's performance under this statement of work (SOW) by requiring delivery of monthly
progress reports, conducting on-site inspections, and inspecting contract deliverables for compliance to delivery requirements.

2.0 APPLICABLE DOCUMENTS.
N/A
3.0 REQUIREMENTS.

The Contractor shall provide al necessary facilities, equipment, material, related administrative support, and qualified personnel to
perform the tasks described in this Statement of Work, except in those specific instance delineated in this SOW where the Government
shall offer Government-Furnished Information (GFI), or Government-Furnished Material (GFM), Government-Furnished Facilities
(GFF), or Government-Furnished Property (GFP). Work to be performed and required data deliverables shall be specifically
described in delivery orders to be placed against the contract by the Contracting Officer and shall be within the parameters of one or
more of the general tasks listed below. Asrequired by delivery order, the Contractor shall furnish all labor, facilities, material, and
equipment, except for that material, facilities, and equipment to be provided by the Government as GFI, GFM, GFF, and GFE in the
performance of this contract.

3.1 PROGRAM MANAGEMENT PLAN.

The Contractor shall develop, implement, maintain, and ensure currency of a program management plan to meet the requirements of
this contract. The program management plan shall describe the Contractor's organization; assignment of functions, duties, and
responsibilities; management procedures and policies; and reporting requirements for the conduct and contractually imposed tasks and
projects. The Contractor shall demonstrate the continuing prediction and demonstration of the degree of actual or anticipated
achievement of the contract objectives. Asaminimum, the program management plan shall address the following functions:

(1) Organizationa Structure. The Contractor shall provide an organizational structure chart depicting the various management,
program, and functional organizational elementsto be utilized in performance of the proposed contract. The structure shall start at the
corporate management level and extend through all major organizational elements. The involvement of Subcontractor or teaming
arrangements shall be shown. An accompanying narrative shall describe the interaction of the organizational elements and describe
the assigned duties, tasks, locations, and responsibilities of each organizational element. Personnel names and the titles of the
managers for each of the major organizational elements are required.

(2) Subcontracting. Subcontracting and/or teaming arrangements shall be described providing purpose, function, monitoring
procedures, and controls of the arrangements established for performance of the services required by the SOW.

(3) Security. The Contractor shall provide a narrative describing security procedures to be implemented. The Contractor shall
explain how security procedures will be implemented, monitored, and maintained at each facility site associated with the proposed
contract to meet the SOW requirements.

(4) Start-Up. The Contractor shall provide a descriptive narrative that explains the Contractor's approach to commence work once
acontract isawarded. The Contractor shall indicate a clear understanding of the problems involved in the start-up of a new contract,
including rationale and reasonabl e solutions to the problems. The narrative shall be clear and achievable for obtaining resources
(personnel, equipment, facilities, and financing) within a maximum period of 60 days from the date of contract award. The Contractor
shall address employee recruitment, staffing plans, interface with the Navy during start-up; supervision of start-up; manning of
start-up, development, and dissemination of operating instructions, procedures, and control directives; initia training; and
indoctrination and orientation of employees.

(5) Delivery Order Management. The Contractor shall describe how delivery orders will be managed from the receipt of arequest
for quotation through completion of performance in atimely and responsive manner. The Contractor shall address all facets of
management in the generation, preparation, quality, maintenance, administration, and delivery of all contract data deliverables,
hardware, and software with adequate cost, quality, schedule, and performance controls.

(6) Personnel Management. The Contractor shall explain how only qualified personnel will be assigned to perform work described
in delivery orders. The Contractor shall explain how expertise will be retained, considering fluctuations in the quantity of work
required by the Government.

(7) Facilities and Equipment. The Contractor shall provide facilities meeting the requirements of this SOW. The Contractor shall
describe the kinds and availability of equipment to be located at the various sites and the intended use. The Contractor shall describe
Contractor-owned equipment and planned or new acquisitions that will be needed to support the SOW requirements.

(8) Quality Assurance. The Contractor shall develop, implement, and maintain a quality assurance/control program to ensure the
quality control of services performed under this contract. Asaminimum, the quality assurance program narrative shall address all
inspection and rejection criteria, methods to ensure that the most current technical data are addressed and provided to the Government,
and customer interface for the correlation and control of documentation.

(9) Control of Government Property. The Contractor shall address the methods and provisions to control all
Government-Furnished Property, Facilities, Materials, Equipment, and Information that may be provided under any given delivery



order. Asaminimum, the Contractor's narrative on controls shall address procedures for recording both the receipt and return of
Government property and the physical accounting of Government property (e.g., condition, location, etc.).

3.2 TASK 1. PHYSICS OF RADIATION RESPONSE OF ELECTRONICS

3.2.1 Radiation Testing. The Contractor shall perform radiation testing in environments such as total ionizing dose, neutron, dose
rate, and single event to determine the radiation response of e ectronic microcircuits, devices, and test structures as specified by each
delivery order. Appropriate electrical measurements such as the degradation of threshold voltage (Vt), gain (Hfe), circuit dc and ac
parametrics, functionality, and output voltage changes shall be performed. Radiation levelsfor transient or logic upset, latchup, and
burnout may be determined. A radiation test plan shall be developed for the Government before each radiation test. Semiconductor
devices to be tested may be furnished by Naval Surface Warfare Center, Crane Division, or a sponsoring agency as a part of the
characterization work being performed at Naval Surface Warfare Center, Crane Division, or as deliverables received from another
Government-hardening contract. However, when necessary, the Contractor shall be required to fabricate and obtain prototype
semiconductor devices in accordance with this contract for radiation testing.

3.2.2 Test Method Development. The Contractor shall develop test methods for determining the radiation response of microcircuits,
devices, test structures, and subsystems in radiation environments. This task includes the development of test philosophy, test
procedure, test plans, and any specialized hardware necessary to implement the radiation tests, such as test fixtures and customized
portable test equipment to be utilized during radiation testing, as specified by each delivery order. The Contractor may be required to
interface with system Contractors such as Boeing, Lockheed, TRW, Hughes, Raytheon, etc., to determine specific test environments
as nearly as possible to conditions that simulate space or radiation conditions of actual use. The Contractor shall be required, while
developing test philosophy, to determine test techniques to measure sensitive or indicative parameters of a microcircuit, device, test
structure, or subsystem radiation hardness. Test methods and hardware that are devel oped may need to be customized for usein
various radiation environments and facilities. These facilities include the Naval Surface Warfare Center, Crane Division's
Gammacell-220 and Shepherd 484 Cobalt-60 sources, ARACOR x-ray source, linear accelerator (LINAC); White Sands Missile
LINAC and Fast Burst Reactor; Indiana University Proton Cyclotron; Brookhaven Tandem Van de Graaf; and other radiation facilities
that may be used during the duration of this contract. 1f Government-furnished radiation sources cannot be provided to the Contractor,
the Contractor may need to procure test time at an alternate source in accordance with this contract. A test plan detailing the test
techniques, test samples, radiation environments, radiation levels, in-situ bias conditions, electrical tests and equipment; and data
analysisis usualy provided to the Government prior to testing.

3.2.3 Test Data Analysis. As specified by each delivery order, the Contractor shall analyze the test data from prior testing (Task
3.2.1) or data provided by the Government or Government Contractor to determine the exact cause of the measured response to
radiation. This shall be accomplished by correlating the measured response of the tested device with device design, layout, and
fabrication information. Thistask may require the use of computer modeling tools and computer-aided design (CAD) workstation.
This task may require independent effort or cooperative effort with the Government or Contractor. When required, the Contractor
may need to enter into nondisclosure agreements with other Contractors or manufacturers to obtain necessary design information.
Each individual delivery order will contain detailed information that defines the analysis tasks and specifies the nature of work to be
performed.

3.2.4 Physics of Radiation Failure. The contractor shall perform theoretical research to determine the physical cause for radiation
failure within semiconductor devices and systems. This basic research will involve developing new theoretical models for the
degradation of device sub-elements (transistor junctions, gate oxides, field oxides, isolation oxides) along with modeling and failure
analysis. Temperature effects, radiation exposure rates, electrical bias conditions, and annealing behavior will be analyzed to gain
new understanding of radiation-induced defects and failure mechanisms. Theoretical approaches for radiation hardening will be
developed.

3.3 TASK 2. ANALYTICAL MODELING AND EXPERIMENTAL ASSESSMENT OF RADIATION EFFECTS ON
ELECTRONICS

3.3.1 Computer Code Development and Improvement. The Contractor shall develop, expand, and improve computer codes for
modeling of electronic devices, components, test structures, and subsystems in radiation environments as specified by delivery order.
Commercial codes such as Athena, Atlas, Suprem, SmartSpice, and Pisces are traditionally used to model and predict the performance
of non-irradiated electronic devices. However, these codes often must be modified for a specific technology and radiation
environment being investigated. The Contractor shall perform an objective review of existing codes to determine and document the
strengths, weaknesses, and applicability of each code for the technology and environment. When existing codes are not usable or
modifiable for the requested technology or radiation environment, the Contractor shall develop new codes to meet the application.

3.3.2 Experimental Verification of Modeling Codes. The Contractor shall experimentally verify the accuracy of the modeling codes
modified or developed in Task 3.3.1. The Contractor shall perform radiation testing of the modeled electronic device, component, test
structure, or subsystem in the selected radiation environments as specified by delivery order. Electrical parameters shall be selected
and measured that are indicators of the radiation-sensitive parameters for the tested device. Predicted response versus measured



response shall be compared and any errors explained. If required by the task, the model shall be modified to improve the accuracy of
the computer code to the requirements of the specific delivery order.

3.3.3 Application of Modeling Codes. As specified by delivery order, the Contractor shall determine and document, using
commercial computer codes such as Athena, Atlas, Suprem, SmartSpice, and Pisces, modified or developed in Task 3.3.1, the
expected electrical response of requested electronic devices, components, test structures, circuits, or subsystems in the requested
radiation environments. Variations such as changesin design, layout, or fabrication may be modeled to predict changes in electrical
response and radiation hardness. Details on device characteristics to be modeled may be provided by the Government in the each
delivery order or may need to be obtained by the Contractor from a semiconductor manufacturer. When necessary, the Contractor
may need to enter into nondisclosure agreement with another Contractor or manufacturer to obtain the necessary design information.
Specific information about the device to be modeled and radiation environments may also be supplied in the delivery order.

3.4 TASK 3. RADIATION HARDENING OF ELECTRONICS

3.4.1 Development of Hardening Plan. The Contractor shall identify and provide documentation concerning techniques that can be
used during design, layout, or fabrication of electronic devices, components, circuits, test structures, or subsystems for improving the
radiation hardness as defined by each delivery order. This shall be accomplished by first reviewing the design, layout, and fabrication
techniques. The Contractor shall then estimate the current radiation hardness based on knowledge of similar technologies. The
Contractor shall then consider the applicability of known hardening techniques, for the technology under study, to achieve the
requested hardness level. Experiments shall be planned to investigate hardening techniques by implementing prototype wafer
fabrication with "split" fabrication lots or with multiple fabrication lots. The planned experiment(s) shall be referred to as the
"hardening plan" and shall be provided to the Government before starting any prototype lots. Thiswork shall require that the
Contractor establish and maintain a close working relationship with semiconductor manufacturers. When required, to obtain
necessary proprietary information, the Contractor must negotiate a nondisclosure agreement with the required firms. Specifics on
technologies to be radiation hardened and required hardness levels and environments will be provided in individual delivery orders.

3.4.2 Semiconductor Device Fabrication. The Contractor shall demonstrate the effectiveness of the hardening plan developed in Task
3.4.1 by fabricating prototype semiconductor devices and performing appropriate tests and delivering devices to the Government for
independent testing, as designated in each delivery order. The hardening plan, delivered in Task 3.4.1, shall be approved by the
Government before beginning fabrication. The plan should include variations proposed in design, layout, or fabrication and the
objective and expected result of each variation. This may include layout files of each design or layout changes in documentation of
processing changes. Sufficient number of devices shall be packaged for radiation tests by the Contractor and Government. As
radiation-hardened processes and techniques become unavailable in the future, wafer lots of devices shall be designed and packaged in
unhardened (commercial) processes. Appropriate radiation-hardened layout and design rules will be used for fabrication of these
devices. The specific number of devices to be fabricated and delivered to the Government will be specified in individual delivery
orders.

3.4.3 Hardening Verification. Asdelineated by delivery order, the Contractor shall verify the radiation hardness achieved by the
semiconductor devices produced in Task 3.4.2 by testing in radiation environments such as total dose, neutron, dose rate, or single
event. Radiation tests should be planned and performed so that the hardening objective of each fabrication split or lot is evaluated. 1f
commercia (off-the-shelf) devices are being considered for future military applications, the Contractor shall procure and radiation test
sample lots of devices to determine their tolerance to nuclear radiation. Actual results shall be compared to expected results during the
data analysis and recommendations for additional hardness improvements documented and delivered.

3.5 TASK 4. RADIATION TEST DEVELOPMENT FOR ELECTRONICS

3.5.1 Automatic Test Equipment (ATE) Programs. The Contractor shall develop test programs for use on the ATE used by the
Government for radiation effects evaluation of semiconductor devices as stipulated by deliver order. This equipment includes, but is
not limited to: Eagle L SI-4, Hewlett Packard 82000, Reedholm Parametric Tester, High-Level ETS 7000, Design Engineering
Portable Tester (MADCAT), Transient Anneal Test System (TATS), and HP 4145/K eithley Parametric Analyzer. The ATE is capable
of subjecting devices under test to various combinations of bias, trigger, or clock signals while simultaneously measuring the electrical
response of the device during the radiation exposure. These electrical tests shall be performed before and after total dose and neutron
irradiation and during dose rate and single event testing. Much of thiswork shall pertain to testing devices for the Trident, SBIRS,

and NMD programs. Therefore, the Contractor personnel shall be required to possess the proper security clearances. Additionally,
data generated must be formatted and data-based on the Government's computer located at Naval Surface Warfare Center, Crane
Division, so that it can be transmitted to a system contractor such as Draper, Lockheed, TRW, Grumman, Hughes, or Raytheon for
correlation with other production data. The Contractor shall be required to perform the necessary software and hardware interfacing to
accomplish these efforts. Specific devices to have test programs prepared will be specified in each individual delivery order.

3.5.2 Hardware Test Equipment Development. As specified by delivery order, the Contractor shall develop customized test
equipment and fixtures for testing semiconductors in radiation environments such as total dose, neutron, dose rate, and single event.
These environments include, but are not limited to, the Naval Surface Warfare Center, Crane Division's Gammacell-220 and Shepherd



484 Cobalt-60 sources, ARACOR x-ray source, linear accelerator (LINAC); White Sands LINAC and fast burst reactor; Indiana
University cyclotron; and Brookhaven Tandem Van de Graaf. This hardware must be capable of operating in or near the radiation
environment without significant degradation. The Contractor shall be required to perform the necessary interface to permit use of the
hardware with the radiation environment. This includes development of any necessary fixtures, circuit boards, or test jigs. Specific
hardware to be developed will be specified in each delivery order.

3.5.3 Equipment Control Programming. The Contractor shall develop test/control programs for Naval Surface Warfare Center, Crane
Division's radiation facilities that are used for radiation testing of semiconductor devices as delineated by delivery order. These
facilitiesinclude, but are not limited to, the Naval Surface Warfare Center, Crane Division's Gammagcell-220 and Shepherd 484
Cobalt-60 sources, ARACOR x-ray sources, and linear accelerator (LINAC). Thistest/control includes integrating the hardware
developed in Task 3.5.2 to test devices developed by this contract and simultaneously controlling the radiation source and measuring
the electrical response. The Contractor shall accomplish software and hardware interfacing of this equipment. Specific test/control
programs to be developed will be specified in each delivery order.

3.6 PROGRESS REPORTS

The Contractor shall provide a monthly progress, status, and management report. The report, as a minimum, shall delineate
level-of-effort and cost for each labor category for each specific delivery order, in addition to cumulative figures for the applicable
delivery order and the basic contract. The report shall also show, for each applicable delivery order, cumulative costs for material,
travel, communication, equipment, specia facilities sharing costs, and other delineated direct costs. Each report shall include the
contract number, delivery order numbers, delivery order description synopsis, performance period of the delivery orders, applicable
overhead, and general and administrative rates, including fee, percent of funds remaining, and hours expended to date. The Contractor
shall also describe the basic task progress and any problems encountered during the performance of each specific delivery order and
all travel undertaken during the performance of the delivery order.

PERSONNEL QUALIFICATIONS

The contractor shall provide personnel having the following minimum levels of professional and technical experience. Speciaized
experience, included as part of the personnel qualifications for each labor category, are outlined in the list, "Areas of Speciaized
Experience for Program Managers, Senior Engineers, and Engineers.”

A minimum number of personnel, hereafter referred to as "key personnel,” are specified for each labor category. All of the "*Areas of
Specialized Experience’™ must be met in several labor categories. This requirement includes the program manager, senior
engineer, and engineer categories.

At least one person in each labor category above must have at least a SECRET level clearance. Due to the ITAR classification of
most of the work to be performed under this contract, all key personnel must be U.S. citizens.

All key personnel must be available for utilization on this contract at least 50% of the time. The Government is not obligated to utilize
key personnel any set percentage of time.

The minimum required personnel qualifications for each labor category are described below:

Labor Category 1 - Program Manager (Two qualified resumes required)

Education - A four-year degree in engineering or the sciences from an accredited school is required.

Experience - In addition to the four-year degree, the Program Manager shall have a minimum of six years of experience related to the
Statement of Work, including a minimum of three years experience directly related to radiation effects in electronics. Experience
must be current (some experience within the last two years). In addition, three or more years of experience managing a program
similar in scope and complexity to that described in the Statement of Work is required.

Specialized Experience - Program Managers must cite specialized experience of at least three yearsin one or more topic aress, as
specified in the "Areas of Specialized Experience” list. As ateam, the two program managers must demonstrate experience in all 6
areas on thelist.

Labor Category 2 - Senior Engineer (Seven qualified r